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$x=0$ : , 1: ;






( , ) 2
1([13]). $X,$ $Y$ , $f(x, y):X\cross Yarrow \mathbb{R}$ $(x, y)$
, $x$ $x\leq x’$ $Y$ $y\leq y’$ ,
$f(x’,y)-f(x, y)\leq f(x’,y’)-f(x,y’)$ (1.1)
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, Edgeworth$=$Pareto[2] ,
2([13]). $Z$ , $f(z):Zarrow \mathbb{R}$ $z$ , $Z$
$z$ $z’$ ,





$<$ $1>$ $<$ $2>$
1. $N=\{1,2, \cdots, n\}$ , $Z=2^{N}$ $v:Zarrow \mathbb{R},$ $v(\emptyset)=0$
,
$v(A)+v(B)\leq v(A\cup B)+v(A\cap B)$ , $A,$ $B\subset N$
, $v$ $n$
, 2
1([13]). (1) $X$ , $X$
(2) $X,$ $Y$ $Z=X\cross Y$ , $f(z)$ $Z$ $f(z)$ $Z$
$z=(x, y)$ , $f(x, y)$ $X\cross Y$ $(x, y)$
(3) (2) , , $f(x, y)$ , $X\cross Y$ $(x, y)$ ,
$y\in Y$ $X$ $x$ , $x\in X$
$Y$ $y$ , , $f$ $Z$ $z=(x, y)$
,
168
, , , 2 :
$\{\begin{array}{ll}x_{i} \text{ } y_{j} i,j;x_{i} \text{ } x_{j} i\neq j;y_{i} \text{ } y_{j} i\neq j\end{array}$
, 1 ,
1 (1) ,
, 1 ? ,
, , $x_{i}$ , $x_{i}\leq x_{i}’$
$\alpha$
$c(x_{i}+\alpha)-c(x_{i})\geq c(x_{i}’+\alpha)-c(x_{i}’)$ (1.3)














1([13]). $X$ , $X$ $g_{i}(x),$ $i=1,$ $\cdots,$ $m$ , $x$
Z , $i=1,$ $\cdots,$ $m$ , $\mathbb{R}$ , $g_{i}(x)$
, $f(z_{1}, \cdots, z_{m}, x)$ $(\cross im=1Z_{i})\cross X$ $(z_{1}, \cdots, z_{m}, x)$
, $i=1,$ $\cdots,$ $m$ , $z_{i}$ ,
$f(g_{1}(x), \cdots, g_{m}(x), x)$ $X$ $x$
, [13]
2. ,
$R^{m}$ $T$ $t$ ,
$t$
, $R^{n}$ $X$ $x$
,
, , , , , , $p$ ,
, $\mu(x, t)$ , ,
$x$ $t$ $z$ , $x$ $t$
$c(z, x, t)$ , ,
$\mu(x, t)$ , $p\mu(x, t)$
, , $c(\mu(x, t), x, t)$ ,
$k(x, t)$ , ,












2([7]). $X$ $\mathbb{R}^{n}$ , $\ell\in\{1, \ldots, n\}$ $i=1,$ $\cdots,$ $m$ ,
$X$ $g_{i}(x)$ $x$ , $x_{l}$ , $Z_{i}$ $\mathbb{R}$
$g_{i}(x)$ $f(z_{1}, \cdots, z_{m}, x)$ $(\cross im=1Z_{i})\cross X$ ,
$(z_{1},$
$\cdots,$ $z_{m},$ $x)$ , $i=1,$ $\cdots,$ $m$ , $z_{i}$ ,
, $X\ell$ , $f(g_{1}(x), \cdots, g_{m}(x), x)$ , $X\ell$
,
, ,
3([7]). $X$ $\mathbb{R}^{n}$ , $Y$ $\mathbb{R}^{m}$ , $X$ $f(x, y)$
1 , $Y$ $g(x, y)$ 2
2 - , .
, $x\in X,$ $y\in Y$ , $f(x, y)$ $(x, y)$ , $y$
$x$ , $g(x, y)$ $(x, y)$ ,
$x$ $y$ $\ell\in\{1, \cdots, n\}$ $x$
, $f(x, y)$ , $X\ell$ ,
$x$ $y$ $X$ well-defined ,
1 $x$ 2 $\mu(x)$ , $x$
, $f(x, \mu(x))$ $x$
, $X\ell$










, ( , ) ( ,





































$\searrow$ , 100, -100 ,
, NY DowJones Industrial Average(
$\wedge$ DJI)






, 1975 2 2009 7
, ,
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, $a>d>0,$ $b>0$ , ( )
,
$x=(x_{G}, x_{L}),$ $x_{G}\geq 0,$ $x_{L}\geq 0,$ $x_{G}+x_{L}=1$ , $G$ $L$
, $i$ $(i=G$ $i=L)$ $C$
$u_{C}(e^{i}, x)$ , $T$ $u_{T}(e^{i}, x)$ $f_{A}|Jt$
, $i$
$u_{t}(e^{i}, x)=u_{C}(e^{i}, x)\cdot\cos^{2}(\beta t)+u_{T}(e^{i}, x)\cdot\sin^{2}(\beta t)$
, ,
$\frac{dx_{i}}{dt}(t)=\alpha\cdot u_{t}(e^{i}-x(t), x(t))\cdot x_{i}(t)$, $i=G,$ $L$ (41)




$x_{G}+x_{L}=1$ $x_{L}$ , ,
$\dot{x}(t)=f(t, x(t))=\alpha x(t)(1-x(t))\{(b-d)+(a-(b-d))x(t)-(a+b-d)\sin^{2}(\beta t)\}$ (4.2)
, $f(t, x)$
, [3]
2. (to, $x_{0}$ ) $\in \mathbb{R}\cross[0,1]$ , (4.2) $x(t$ , to, $x_{0}),$ $t\in \mathbb{R}$
, :
(1) $x(t_{0}, t_{0}, x_{0})=x_{0}$ ;
(2) $s,$ $t\in \mathbb{R}$ , $x(s+t, s, x(s, 0, x_{0}))=x(s+t, 0, x_{0})$ ;
(3) $x(t$ , to, $x0)$ $(t$ , to, $x_{0})$ ( )
, ,
, (4.2) ,
[11] ( (4.2) ,
)
4. [11, Theorem 7.6]. $0\leq x_{0}\leq 1$ $0\leq\overline{x}\leq 1$ ,




, $0<x_{0}<1$ , $0<\underline{1in1}_{tarrow\infty}X(t, 0, x_{0})\leq\varlimsup_{tarrow\infty}x(t, 0, x_{0})<1$
( , [11] ) 4 ,
, , $0$ 1 ,
5([6]). (4.2) , 1
, ,
$\backslash \grave$ $x=0$ $x=1$ ,
6([6]). $b<d$ , $x(t)=0$ $x(t)=1$
, $\epsilon>0$ , $x_{0}:0<x_{0}<\epsilon$ , $x(t,$ $0,$ $x_{0})$ ,
$tarrow\infty$ $0$ , $x_{0}:1-\epsilon<x_{0}<1$ , $x(t,$ $0,$ $x_{0})$
, $tarrow\infty$ 1
6 $b<d$ , $C$
$T$ , ,
$x=0$ $x=1$ , ,





7([6]). $a+d>b>d$ , $\epsilon>0$ $\epsilon’>0$
$1\geq x_{0}\geq\epsilon’$ , , $\beta$ $\alpha$ ,
$x(t, 0, x_{0})$ 1 $\epsilon$- 1
$a+d>b>d$ , $C$ $T$
, ,
, , ,
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